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Abstract
Objectives: To determine whether preferences for future attempts at life-sustaining treatment
change over time in a consistent and predictable manner.

Design: Observational cohort study.

Setting: Community

Participants: 189 community-dwelling persons age ≥ 60 years with advanced cancer, heart failure,
or chronic obstructive pulmonary disease.

Measurements: Participants were asked, if faced with an illness exacerbation that would be fatal
if untreated, whether they would: a) undergo high-burden therapy for a chance to avoid death and b)
risk an impaired health state to avoid death. Interviews occurred at least every 4 months for up to 2
years.

Results: When asked their willingness to undergo high-burden therapy for a chance to avoid death,
35% had an inconsistent preference trajectory (e.g. becoming more and then less willing over time
or vice versa). The proportion with inconsistent trajectories increased to 48% and 49% when asked
their willingness to risk physical or cognitive disability in order to avoid death. Participants with
variable health states over time were more likely to have inconsistent trajectories; however,
inconsistent trajectories were also common among those with stable health states.

Conclusions: A large proportion of older persons with advanced illness have inconsistent
trajectories of willingness to undergo burdensome therapy or risk an impaired health state for a chance
to avoid death. This is explained in part by variability in their health state over time. However, the
frequency of inconsistent trajectories even among those with stable health states suggests that
preferences are influenced by transient factors rather than representing stable core values.
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INTRODUCTION
The stability of patients' preferences for future attempts at life-sustaining treatment has been
examined in a large number of studies, which have generally found that these preferences may
change over time.1-11 These studies examined preferences at only two points in time and,
therefore, could not elucidate the pattern of change in order to determine whether preferences
change in a consistent and/or predictable fashion. Knowing the pattern of change in preferences
is critical to evaluating the process of advance care planning, the process by which patients
express their preferences for a future time in which they are no longer able to participate in
medical decision-making. The finding of changing preferences has led to concerns about the
validity of this process, because it suggests that patients may not be able to forecast their future
preferences accurately.12, 13 If preferences change in a consistent direction and in response
to changes in the patient's health, then a pattern of past response might be used to help patients
understand how they might value future states of health.14, 15 If, however, changes in
preferences do not occur in a consistent direction, as has been demonstrated in a more recent
study examining the effects of hospitalization on preferences,16 then the challenges to advance
care planning would be even greater, as prior patterns of response could not help to predict
future responses.

We undertook a longitudinal study of older persons with advanced chronic disease to evaluate
changes in treatment preferences over multiple points in time. We sought to determine the
consistency of preference trajectories and to examine factors associated with consistent versus
inconsistent trajectories.

METHODS
Participants

Participants for this study were members of a cohort of community-dwelling older persons
with advanced chronic illness. The Human Investigations Committee of each of the hospitals
participating in the study approved the study protocol, and each participant provided written
informed consent. We screened sequential charts of persons age 60 years or older with a
primary diagnosis of cancer, heart failure (HF), or chronic obstructive pulmonary disease
(COPD) for the primary eligibility requirement: advanced illness, as defined by Connecticut
Hospice criteria17 or SUPPORT criteria.18 Charts were identified according to the patient's
age and primary diagnosis in the subspecialty outpatient practices in the greater New Haven
area and in three hospitals: a university teaching hospital, a community hospital, and a VA
hospital. Of the 26 practices approached for participation, 3 (12%) did not permit screening of
their charts. An additional eligibility criterion used to define advanced disease19 was the need
for assistance with at least one instrumental activity of daily living (IADL),20 determined
during a telephone screen. Screening and enrollment was stratified by diagnosis to enroll
approximately equal numbers of patients with cancer, HF, and COPD.

Of 548 patients identified by chart review, 78 did not receive the telephone screen because the
physician refused permission to call (n=30), the patient died prior to call (n=24), the patient
refused screening (n=18), or the patient could not be reached (n=6)). Of the 470 who were
screened, 362 required IADL assistance. Exclusion criteria included cognitive impairment, as
assessed by the Short Portable Mental Status Questionnaire21 and EXIT22 (n=77), and part-
time Connecticut residence (n=6). Of 279 eligible patients, 2 died prior to participation and 51
refused participation. Non-participants did not differ from participants according to age or
gender. Among eligible patients with HF, 8% refused participation, compared to 19% among
patients with cancer and 25% among patients with COPD (p=.02). Of the 226 initial
participants, 8 withdrew after the initial interview (4%), 26 died before completing a follow-
up interview (12%), and 3 became too cognitively impaired, utilizing the same assessment as
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for eligibility, or too symptomatic to participate in follow-up interviews (1%), resulting in a
cohort of 189 participants for the current study. Of the surviving 124 participants at the end of
the first year of the study, 98 (79%) consented to a second year of participation, with no further
withdrawals.

Data collection
We interviewed patients in their homes, obtaining variables by patient self-report, at least every
four months for up to two years. If the patient had a decline in health status, determined by a
monthly telephone call, the next interview was scheduled immediately. We then conducted
subsequent interviews every four months, unless the patient had another decline. We defined
decline in health status as: 1) a new disability in a basic activity of daily living (ADL),23, 2)
a prolonged hospitalization (≥ 7 days) or a hospitalization resulting in a discharge to nursing
home or rehabilitation facility, or 3) introduction of hospice services.

Sociodemographic and advance planning variables were obtained at the baseline assessment.
Sociodemographic variables included age, gender, race/ethnicity, education, sufficiency of
monthly income,24 marital status, and living arrangement. Advance planning variables
included whether the patient had a living will or a health care proxy. Health status variables
were obtained at each interview and included self-rated health, measured on a 5-point scale
ranging from “excellent” to “poor,”25 number of ADL disabilities, ranging from 1 to 7,23 and
self-rated quality of life, measured on a 5-point scale ranging from “best possible” to “worst
possible.”

The outcome variables were patients' treatment preferences assessed using the Willingness to
Accept Life-Sustaining Treatment instrument (WALT).26 The WALT, building on a number
of earlier instruments,27-29 was developed in order to ask patients about their treatment
preferences by asking them to consider the trade-offs involved in the receipt of life-sustaining
therapy. This approach was chosen because explicit consideration of the trade-offs involved
in complex decisions has been shown to improve the quality of decision making.30 Moreover,
several studies have shown that standard decision-analytic approaches to evaluate preferences
are difficult for older persons to complete,31 may lead to illogical responses,32, 33 and may
be particularly ill suited for the elicitation of preferences regarding life-sustaining treatment.
34, 35

Participants were asked to consider an exacerbation of their illness, which, if left untreated,
would result in their death. They were asked to consider whether they would want treatment
in a series of 3 scenarios. In the first scenario, participants were asked to consider the trade-
off of enduring high-burden treatment for a given chance to avoid death. They were asked
whether they would want high-burden treatment if it would return them to current health.
Participants who would choose to have treatment were then asked whether they wanted therapy
as the likelihood of death versus a return to current health increased.

The second and third scenarios asked participants to consider the trade-off of risking a severely
impaired health state in order to avoid death. Participants were asked whether they would want
low-burden treatment resulting in either severe physical disability, described as being
bedbound, or severe cognitive disability, described as not being aware of what is going on
around you. Participants who would choose not to have therapy were then asked whether they
would want therapy as the likelihood of return to current health versus disability increased.
Clinically meaningful likelihoods: 1%, 10%, 50%, 90%, 99% chance of death or impaired
health state were used, and participants were shown pie charts depicted the likelihood of a
return to current health versus the adverse outcome. The participant's preference was the highest
likelihood of death, physical, or cognitive impairment at which he/she would want to receive
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therapy. (See Appendix A for a complete description of the scenarios as presented to
participants).

Data analysis
We defined four trajectories for WALT scores over time: a) unchanged: participant provided
the same response at each interview, b) increased willingness to undergo life sustaining therapy:
WALT score greater in subsequent interview than in prior interview at least once and either
equal to or greater than prior interview at all other interviews, c) decreased willingness to
undergo life-sustaining therapy: WALT score lower in subsequent interview than in prior
interview at least once and either equal to or less than prior interview at all other interviews,
d) variable: all other patterns of scores. We then divided these trajectories into categories of
“consistent,” which included the unchanged, decreased willingness, and increased willingness
trajectories, and “inconsistent” which included the variable trajectory.

We examined the relationship between consistent vs. inconsistent trajectories and three factors:
a) the number of interviews the participant completed, b) the participant's initial response to
the 3 scenarios presented in the WALT, and c) sociodemographic status, health status, and
advance care planning. We used the Wilcoxon sign-rank test or chi-square test as appropriate
in bivariate analysis, but we also present medians for ease of interpretation. For health status
variables, we examined the relationship between trajectories in WALT scores and both the
baseline value for the health state variables and the trajectory of the health state variables over
time. Using the same strategy as the one utilized for WALT trajectories, we characterized
trajectories of self-rated health, self-rated quality of life, and ADL status as unchanged,
improved, declined, and variable. We limited these analyses to participants with 3 or more
interviews (n=154), because only these participants could have a variable health state
trajectory.

To examine the independent association among these variables and trajectories, we used
logistic regression models for each of the WALT scenarios where the outcome variable was
whether the trajectory was consistent or inconsistent. We included all independent variables
associated with a consistent versus inconsistent trajectory in bivariate analysis with a
significance level of P ≤ 0.2.

RESULTS
Patient population

Table 1 provides a description of the baseline characteristics of the study population.
Participants completed a median of 4 interviews (range 2, 10; interquartile range 3, 7). Of the
189 participants, 154 (81%) completed 3 or more interviews, and 65% completed 4 or more.

Interview trajectories and trajectories according to number of interviews
When participants were asked their willingness to undergo high-burden therapy for a given
chance to avoid death, 35% had an inconsistent trajectory of response (Table 2). The proportion
of participants with inconsistent trajectories increased to 48% when asked their willingness to
risk physical disability and to 49% when asked their willingness to risk cognitive disability in
order to avoid death.

In each scenario, participants with variable trajectories had a higher median number of
interviews than those with other types of trajectories of response (Table 2). However, there
was an overlap in the range of interviews completed by participants with the different types of
trajectories.
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Trajectories according to initial response
The frequencies of the preference trajectories differed according to participants' initial response
(Figure 1). In each scenario, participants whose initial response was at the extreme of desiring
therapy despite the highest likelihood of an adverse outcome were more likely to have a
consistent trajectory of preferences compared to participants whose initial response was less
extreme

Trajectories according to participant characteristics
Neither participants' sociodemographic characteristics nor their baseline health status, in terms
of their ADL status, self-rated health, or self-rated quality of life, was associated with their
preference trajectories. Completion of a living will or health care proxy was also not associated
with their preference trajectories. Participants' primary diagnosis was associated with the type
of trajectory (Table 3). In general, there were lower proportions of inconsistent trajectories
among participants with cancer than among participants with COPD or HF. Participants' health
state trajectories were also associated with their preference trajectories (Table 3). In general,
participants with a variable health state trajectory were most likely to have an inconsistent
trajectory of preferences, and participants with an unchanged health state were least likely.

In multivariable analysis, after adjusting for the number of interviews the participant had
completed, an initial preference at the extreme of desiring therapy despite a high likelihood of
adverse outcome was significantly associated with a decreased likelihood of an inconsistent
preference trajectory for two of the scenarios (Table 4). There were trends toward an increased
likelihood of inconsistent preference trajectories among participants with inconsistent
trajectories of self-rated health and quality of life for the scenarios of willingness to risk
disability to avoid death. The associations between preference trajectories and ADL trajectories
demonstrated in bivariate analysis were not confirmed in multivariable analysis.

DISCUSSION
Among a cohort of older persons with advanced chronic illness interviewed at multiple time
points, trajectories of preferences for potentially life-sustaining treatment, assessed in terms of
participants' willingness to endure high-burden treatment for a given chance to avoid death or
risk disability in order to avoid death, were frequently inconsistent. Many participants became
more and then less willing (or vice-versa) over time to undergo future high-burden therapy or
to risk severe disability. The likelihood of a consistent versus an inconsistent trajectory differed
according to the trade-off under consideration, and according to the participant's primary
diagnosis, nature of initial preference, and health state trajectory.

The inconsistency in preferences over time poses an extreme challenge to advance care
planning. Advance directives, documents in which patients could detail their treatment
preferences for times of incapacity, were proposed in order to allow patients to express what
were assumed to be deeply held and therefore presumably stable values regarding medical
treatment.36 Early reviews of the stability of end-of-life treatment preferences concluded either
that preferences were indeed stable37 or that the rate of change was similar to other major life
decisions, such as estate wills, and that stability could be improved by ensuring that decisions
were well informed and carefully considered.38 More recent studies have demonstrated that
preferences are only moderately stable.7, 9, 10 However, because changes in preferences have
been associated with changes in the patient's health state,7, 9 the interpretation of this change
is that it occurs in a consistent and predictable direction. The notion is that, because patients
adapt to diminishing health,12 as their own health declines and states that they imagined as
intolerable are actually experienced, older persons may become increasingly willing to undergo
life-sustaining treatment.39
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In contrast to the notion that preferences change in a consistent manner, the findings of this
study demonstrate that many persons had an inconsistent pattern of preferences over time. The
study supports several explanations for these findings. The first is that it is true that, as
previously shown, changes in health status do affect preferences in a predictable way. However,
in contrast to the assumption that the health state of persons with advanced chronic illness
changes in a predictable way; ie: their health state steadily declines over time, in this study we
found that health state may be variable over time. This explanation is supported by the finding
that participants with inconsistent health state trajectories were more likely to have inconsistent
preference trajectories than were participants with consistent health state trajectories. The
frequency of inconsistent health state trajectories confirms prior work demonstrating variable
functional status trajectories both among older persons in general40 and in the last year of life
among persons dying with organ failure.41

However, the high frequency of inconsistent preference trajectories even among participants
with consistent health state trajectories suggests that there are additional influences on
preferences. These inconsistent trajectories supports prior work demonstrating that preferences
are influenced by transient immediate circumstances and affective states that may change
according to these circumstances.42, 43 One recent study, which examined preferences for
life-sustaining treatment among a cohort of older persons before, shortly after, and then several
months after being in the hospital demonstrated that hospitalization transiently changed
preferences for a number of specific interventions.16 This notion of the potential importance
of transient influences on preferences is further supported by the observation that the will of
patients terminally ill with cancer to live fluctuates greatly over short time periods and is
associated both with affective states of anxiety and depression and with the physical symptom
of shortness of breath.44

The frequencies of inconsistent preference trajectories in the current study were greater than
in a prior analysis performed in this cohort, which utilized a measure of treatment preferences
based solely on a consideration of the health state that would result from treatment.45 This
comparison suggests that the increased complexity of the choices participants were asked to
consider in the present study also contributed to inconsistent trajectories. Although it is not
surprising that a more complex choice would lead to less consistency in response, it is both
critically important and highly challenging to determine why. It is possible that the complexity
of the assessment may, by overwhelming the cognitive capacity and understanding of
respondents, fail to reflect participants' core values and beliefs. The items used in this study
demonstrated only moderate test-retest reliability, performed over a one-week period, with
intraclass correlation coefficients of .49 -.77. However, if preferences are inherently unstable,
this could also account for changes in response seen after one week, suggesting that test-retest
reliability may not be a measure of the quality of assessment tools, and that alternative methods
need to be used to determine how well these tools are understood.

Can the process of advance care planning overcome these challenges? It has been eloquently
argued that, for some patients, the ability to indicate their preferred care in advance of decisional
incapacity, ensures that they will end their lives according to the deeply held values with which
they lived them.46 For patients with unchanging preferences, advance care planning may be
a reliable process that reveals their deeply held and stable core values. Patients whose
preferences are changing because of adaptation to declining health may be able to incorporate
knowledge of how their preferences are changing into their valuation of future states of health
and disability.14, 15 Whether patients whose preferences are influenced by variable trajectories
of health and/or transient affective states can do the same is unknown and needs to be
determined. These considerations suggest that the process of advance care planning would be
greatly strengthened by asking patients to re-evaluate their preferences over time, with an
explicit consideration of the reasoning underlying these preferences. This would serve to
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identify that subgroup of patients whose preferences reflect stable core values. For patients
with more variable preferences, it would help them to recognize the factors influencing their
preferences, which holds the potential to improve the advance care planning process.

The study was limited by the small numbers in the analyses examining health state trajectories
and by the lack of racial and ethnic diversity in the study population, which decreases its
generalizability.

Even with its potential limitations, our measure assessed preferences in a more systematic way
than is typically done in clinical practice. That such an approach is characterized by a high
degree of variability in response over time highlights the caution that must be applied to the
interpretation of the treatment preferences that are elicited in clinical contexts. This variability
also highlights the need to understand not only what patients' preferences may be but also how
they have formulated these preferences and to recognize that inconsistency in the trajectory of
treatment preferences is common.
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Appendix

Scenario 1.
Think about if you were suddenly to get sick with an illness that would require you to be in
the hospital for at least a month. It would either be that your [CHF, COPD, cancer] worsened,
or you got sick with a different illness. In the hospital, you would need to have many minor
tests, such as x-rays and blood draws, and you would require more tests, such as CT scans.
You would need major therapies such as being in the intensive care unit, receiving surgery, or
having a breathing machine. Without the treatment, you would not survive. If this treatment
would get you back to your current state of health, would you want to have it?

If NO: Question complete.

If YES: Now, what if the doctor told you that there was a 50/50 chance that it would work and
get you back to your current state of health. If it did not work, you would not survive. Without
the treatment, then you would not survive for certain. Would you want the treatment?

If NO: Now what if the doctor told you there were a 90% (99%) chance that it would
work and get you back to your current state of health and a 10% (1%) chance that it
would not. Without the treatment, then you would not survive for certain. Would you
want the treatment?

If YES: Now, what if the doctor told you there was a 10% (1%) chance that it would
work and get you back to your current state of health and a 90% (99%) chance that it
would not work. Without the treatment, then you would not survive for certain. Would
you want the treatment?
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Scenario 2.
Think again about if you were suddenly to get sick with an illness that would require you to
be in the hospital for a few days to a week. It would either be that your [CHF, COPD, cancer]
worsened, or you got sick with a different illness. In the hospital you would need to have minor
tests, such as x-rays and blood draws, and therapies such as intravenous antibiotics and oxygen.
However, this time, imagine that at the end of the treatment, you would be in a state where you
would be bedbound. You would not be able to get up out of bed to the bathroom by yourself,
and you would need help with all of your daily activities. Without the treatment, you would
not survive. Would you want the treatment?

If YES: Question complete.

If NO: Now, what if the doctor told you that there was a 50/50 chance that it would get you
back to your current state or would leave you bedbound. Without the treatment, then you would
not survive for certain. Would you want the treatment?

If NO: Now what if the doctor told you there were a 90% (99%) chance that it would
work and get you back to your current state of health and a 10% (1%) chance that it
would leave you bedbound. Without the treatment, then you would not survive for
certain. Would you want the treatment?

If YES: Now, what if the doctor told you there was a 10% (1%) chance that it would
work and get you back to your current state of health and a 90% (99%) chance that it
would leave you bedbound. Without the treatment, then you would not survive for
certain. Would you want the treatment?

Scenario 3.
Think again about if you were suddenly to get sick with an illness that would require you to
be in the hospital for a few days to a week. It would either be that your [CHF, COPD, cancer]
worsened, or you got sick with a different illness. In the hospital you would need to have minor
tests, such as x-rays and blood draws, and therapies such as intravenous antibiotics and oxygen.
Now imagine that the treatment would leave you in a state where your mind would not be
working, such that you would not be aware of what was going on around you or be able to
recognize your loved ones. Without the treatment, you would not survive. Would you want the
treatment?

If YES: Question complete.

If NO: Now, what if the doctor told you that there was a 50/50 chance that it would get you
back to your current state or would leave you unaware. Without the treatment, then you would
not survive for certain. Would you want the treatment?

If NO: Now what if the doctor told you there were a 90% (99%) chance that it would
work and get you back to your current state of health and a 10% (1%) chance that it
would leave you unaware. Without the treatment, then you would not survive for
certain. Would you want the treatment?

If YES: Now, what if the doctor told you there was a 10% (1%) chance that it would work and
get you back to your current state of health and a 90% (99%) chance that it would leave you
unaware. Without the treatment, then you would not survive for certain. Would you want the
treatment?
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Figure 1.
Trajectories according to initial willingness to undergo life-sustaining therapy. Each bar
represents the total number of participants according to their initial willingness to undergo life
sustaining therapy. The subsections of each bar indicate the number of participants with
consistent versus inconsistent trajectories. The numbers within each subsection indicate the
proportion of participants who had that trajectory among all participants with a given initial
willingness to undergo therapy.
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Table 1
Description of Baseline Characteristics of 189 Participants

Diagnosis (%)
 Cancer 30
 COPD 39
 HF 31
Age (yrs ± SD) 73 ± 7
Education (yrs ± SD) 12 ± 3
White (%) 92
Women (%) 45
Married (%) 56
Lives alone (%) 25
Has a living will (%) 55
Self-rated health: Excellent/Very Good/Good (%) 38
Self-rated quality of life: Best possible/Good (%) 65
≥ 2 hospitalizations in past year (%) 46
Intensive care unit admission in past year (%) 33
≥ 1 ADL dependency 33

ADL = Activities of Daily Living; COPD = Chronic obstructive pulmonary disease; HF = heart failure
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Table 4
Factors Associated with Inconsistent Preference Trajectories in Multivariable Analysis:

WILLINGNESS TO
UNDERGO HIGH

BURDEN THERAPY TO
AVOID DEATH

WILLINGNESS TO RISK
PHYSICAL

DISABILITY TO AVOID
DEATH

WILLINGNESS TO RISK
COGNITIVE

DISABILITY TO AVOID
DEATH

Adjusted Odds Ratio (95% Confidence Interval)

Number of interviews 1.9 (1.5, 2.4) 1.7 (1.3, 2.2) 1.9 (1.5, 2.4)
Diagnosis
 Cancer 1.0 (Reference) 1.0 (Reference) 1.0 (Reference)
 COPD 2.0 (0.8, 5.4) 1.7 (0.7, 4.2) 2.5 (1.0, 6.1)
 HF 1.5 (0.5, 4.1) 1.3 (0.5, 3.3) 1.7 (0.7, 4.4)
Inconsistent ADL trajectory 0.6 (0.2, 1.5) 1.1 (0.4, 2.5) 0.8 (0.3, 1.9)
Inconsistent SRH trajectory 1.5 (0.7, 3.4) 2.3 (1.0, 5.2) --
Inconsistent QOL trajectory -- -- 1.8 (0.8, 3.8)
Initial preference at the
extreme (wants therapy despite
99% chance of death/ 100%
chance of disability)

0.5 (0.2, 1.0) 0.3 (0.1, 0.8) 0.6 (0.2, 2.0)

COPD = chronic obstructive pulmonary disease; HF = heart failure; ADL = activities of daily living; SRH = self-rated health; QOL = quality of life.
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